Abstract. In early research the basic acoustic features were the primary choices for emotion recognition from speech. Most of the feature vectors were composed with the simple extracted pitch-related, intensity related, and duration related attributes, such as maximum, minimum, median, range and variability values. However, researchers are still debating what features influence the recognition of emotion in speech. In this paper, we propose a new method to recognize the emotion from speech signals using Fractal dimension features. For classification and recognition purposes we used the Support Vector Machine technique. In our experiment, the Berlin Emotional Speech Database is used as input to measure the effectiveness of our method. By using these features, the obtained results indicated our approach has provided a recognition rate approximate 77%.
Introduction
Dealing with the speaker's emotion recognition is one of the latest challenges in speech technologies. The extracted features from speech signals are an important factor on the reliability of an emotion identification system. Currently, most works in the field of emotion recognition are aimed at finding the appropriate parameters, yet there is no clear agreement on which feature set is best.
Bazinger et al. argued that statistics related to pitch conveys considerable information about emotional status [1] . In this research pitch is extracted from the speech waveform using a modified version of the RAPT algorithm for pitch tracking implemented in the VOICEBOX toolbox. Using a frame length of 50ms, the pitch for each frame was calculated and placed in a vector to correspond to that frame. If the speech is unvoiced the corresponding marker in the pitch vector was set to zero. The pitch feature vector is 13-dimensional. The recognition rate is 71%.
Prior work done by Petrushin suggests that formants carry information about emotional content [2] . The first three formants and their bandwidths were estimated using LPC on 15ms frames of speech. The formant feature vector is 48-dimensional. The experiment result indicated the system can recognize emotion states with the accuracy 73%.
In this paper, we use the Fractal features which never have been used before as input for the classification process. The preliminary experiment result indicated by using the Fractal features, the recognition rate is increased to 77%.
Fractal Features for Emotion Recognition from Speech
A fractal theory studies the phenomena of self-similarity. The object is considered a fractal if it exhibits some sort of self-similarity. Two dimensional spatial processes such as pictures of trees, grass and of many other natural objects also exhibit selfsimilarity [3] . One characteristic of self-similarity is fractal dimension.
Normal human speech is produced with pulmonary pressure provided by the lung. It creates phonation in the glottis that is then modified by the vocal tract into different vowels and consonants. Both the quasi-periodic vibration of the vocal folds and the modification by the vocal tract are nonlinear processes. Consequently, the waveform of speech signal shows both periodicity and self-similarity according to the vowels and consonants which form syllables together. Hence, we believe the fractal dimension could be used as an indicator of the emotion of speakers. 
Fractal Features Extraction
In this section, we purpose the algorithm to calculate the fractal dimension based on the Detrended Fluctuation Analysis(DFA) [4] . The algorithm for fractal dimension (5) 6) The scale exponent α is estimated as a slope of the line fit for ) log(l versus ) ( log l S relation. Table 1 shows the performance of our implementation by using the Fractal features. Both neutral and anger get similar accuracies with fractal features. In the case of fear and happiness, we obtained similar identification rates. And finally, disgust seems to be very difficult to detect with Fractal features. 
Emotion Recognition from Speech Using Fractal Features

Conclusion
Recent advances of the wide applications of emotion recognition from speech in the industrials demands an increase in recognition rate. These increased demands become an important challenge in finding a new approach in this field. In this paper, the emotion recognition from speech implementation using the Fractal dimension features has been proposed. By using the Fractal dimension features from speech signal for emotion recognition purposes, we expose the self-similarity characteristic of speech signals. Obtained recognition rate is 77%. In comparison with previous research our proposed system provides a much higher accuracy for emotion identification.
